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calibration curve conforming to 
§ 89.310. 

(iii) The chart deflections or voltage 
output of analyzers with non-linear 
calibration curves shall be converted to 
concentration values by the calibration 
curve(s) specified in § 89.323 before flow 
correction (if used) and subsequent in-
tegration takes place. 

[59 FR 31335, June 17, 1994. Redesignated at 63 
FR 56996, Oct. 23, 1998] 

§ 89.420 Background sample. 
(a) Background samples are produced 

by continuously drawing a sample of 
dilution air during the exhaust collec-
tion phase of each test cycle mode. 

(1) Individual background samples 
may be produced and analyzed for each 
mode. Hence, a unique background 
value will be used for the emission cal-
culations for each mode. 

(2) Alternatively, a single back-
ground sample may be produced by 
drawing a sample during the collection 
phase of each of the test cycle modes. 
Hence, a single cumulative background 
value will be used for the emission cal-
culations for each mode. 

(b) For analysis of the individual 
sample described in paragraph (a)(1) of 
this section, a single value rep-
resenting the average chart deflection 
over a 10-second stabilized period is 
stored. All readings taken during the 
10-second interval must be stable at 
the final value to within ±1 percent of 
full scale. 

(c) Measure HC, CO, CO2, and NOX ex-
haust and background concentrations 
in the sample bag(s) with approxi-
mately the same flow rates and pres-
sures used during calibration. 

[59 FR 31335, June 17, 1994. Redesignated and 
amended at 63 FR 56996, 57018, Oct. 23, 1998] 

§ 89.421 Exhaust gas analytical system; 
CVS bag sample. 

(a) Schematic drawings. Figure 4 in ap-
pendix A to this subpart is a schematic 
drawing of the exhaust gas analytical 
system used for analyzing CVS bag 
samples from compression- ignition en-
gines. Since various configurations can 
produce accurate results, exact con-
formance with the drawing is not re-
quired. Additional components such as 
instruments, valves, solenoids, pumps 

and switches may be used to provide 
additional information and coordinate 
the functions of the component sys-
tems. Other components such as snub-
bers, which are not needed to maintain 
accuracy in some systems, may be ex-
cluded if their exclusion is based upon 
good engineering judgment. 

(b) Major component description. The 
analytical system, Figure 4 in appendix 
A to this subpart, consists of a flame 
ionization detector (FID) (heated for 
petroleum-fueled compression-ignition 
engines to 191 °C ±6 °C) for the measure-
ment of hydrocarbons, nondispersive 
infrared analyzers (NDIR) for the meas-
urement of carbon monoxide and car-
bon dioxide, and a chemiluminescence 
detector (CLD) (or HCLD) for the meas-
urement of oxides of nitrogen. The ex-
haust gas analytical system shall con-
form to the following requirements: 

(1) The CLD (or HCLD) requires that 
the nitrogen dioxide present in the 
sample be converted to nitric oxide be-
fore analysis. Other types of analyzers 
may be used if shown to yield equiva-
lent results and if approved in advance 
by the Administrator. 

(2) If CO instruments are used which 
are essentially free of CO2 and water 
vapor interference, the use of the con-
ditioning column may be deleted. (See 
§§ 86.1322–84 and 86.1342–90 of this chap-
ter.) 

(3) A CO instrument will be consid-
ered to be essentially free of CO2 and 
water vapor interference if its response 
to a mixture of 3 percent CO2 in N2, 
which has been bubbled through water 
at room temperature, produces an 
equivalent CO response, as measured 
on the most sensitive CO range, which 
is less than 1 percent of full scale CO 
concentration on ranges above 300 ppm 
full scale or less than 3 ppm on ranges 
below 300 ppm full scale. (See § 86.1322– 
84 of this chapter.) 

(c) Alternate analytical systems. Anal-
ysis systems meeting the specifications 
of part 86, subpart D of this chapter 
(with the exception of §§ 86.346–79 and 
86.347–79) may be used for the testing 
required under this subpart. Heated 
analyzers may be used in their heated 
configuration. 

(d) Other analyzers and equipment. 
Other types of analyzers and equip-
ment may be used if shown to yield 
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equivalent results and if approved in 
advance by the Administrator. 

[59 FR 31335, June 17, 1994. Redesignated at 63 
FR 56996, Oct. 23, 1998] 

§ 89.422 Dilute sampling procedures— 
CVS calibration. 

(a) The CVS is calibrated using an ac-
curate flowmeter and restrictor valve. 

(1) The flowmeter calibration must 
be traceable to NIST measurements, 
and will serve as the reference value 
(NIST ‘‘true’’ value) for the CVS cali-
bration. (Note: In no case should an up-
stream screen or other restriction 
which can affect the flow be used ahead 
of the flowmeter unless calibrated 
throughout the flow range with such a 
device.) 

(2) The CVS calibration procedures 
are designed for use of a ‘‘metering ven-
turi’’ type flowmeter. Large radius or 
ASME flow nozzles are considered 
equivalent if traceable to NIST meas-
urements. Other measurement systems 
may be used if shown to be equivalent 
under the test conditions in this sec-
tion and traceable to NIST measure-
ments. 

(3) Measurements of the various flow-
meter parameters are recorded and re-
lated to flow through the CVS. 

(4) Procedures used by EPA for both 
PDP–CVS and CFV–CVS are outlined 
below. Other procedures yielding equiv-
alent results may be used if approved 
in advance by the Administrator. 

(b) After the calibration curve has 
been obtained, verification of the en-
tire system may be performed by in-
jecting a known mass of gas into the 
system and comparing the mass indi-
cated by the system to the true mass 
injected. An indicated error does not 
necessarily mean that the calibration 
is wrong, since other factors can influ-
ence the accuracy of the system (for 
example, analyzer calibration, leaks, 
or HC hangup). A verification proce-
dure is found in paragraph (e) of this 
section. 

(c) PDP–CVS calibration. (1) The fol-
lowing calibration procedure outlines 
the equipment, the test configuration, 

and the various parameters which must 
be measured to establish the flow rate 
of the PDP–CVS pump. 

(i) All the parameters related to the 
pump are simultaneously measured 
with the parameters related to a flow-
meter which is connected in series with 
the pump. 

(ii) The calculated flow rate, in 

(cm3/s), (at pump inlet absolute pres-
sure and temperature) can then be 
plotted versus a correlation function 
which is the value of a specific com-
bination of pump parameters. 

(iii) The linear equation which re-
lates the pump flow and the correlation 
function is then determined. 

(iv) In the event that a CVS has a 
multiple speed drive, a calibration for 
each range used must be performed. 

(2) This calibration procedure is 
based on the measurement of the abso-
lute values of the pump and flowmeter 
parameters that relate the flow rate at 
each point. Two conditions must be 
maintained to assure the accuracy and 
integrity of the calibration curve: 

(i) The temperature stability must be 
maintained during calibration. (Flow-
meters are sensitive to inlet tempera-
ture oscillations; this can cause the 
data points to be scattered. Gradual 
changes in temperature are acceptable 
as long as they occur over a period of 
several minutes.) 

(ii) All connections and ducting be-
tween the flowmeter and the CVS 
pump must be absolutely void of leak-
age. 

(3) During an exhaust emission test 
the measurement of these same pump 
parameters enables the user to cal-
culate the flow rate from the calibra-
tion equation. 

(4) Connect a system as shown in Fig-
ure 5 in appendix A to this subpart. Al-
though particular types of equipment 
are shown, other configurations that 
yield equivalent results may be used if 
approved in advance by the Adminis-
trator. For the system indicated, the 
following measurements and accura-
cies are required: 

CALIBRATION DATA MEASUREMENTS 

Parameter Symbol Units Sensor-readout tolerances 

Barometric pressure (corrected) ............................................ PB kPa ................ ±.34 kPa 

VerDate May<21>2004 11:32 Jul 22, 2004 Jkt 203158 PO 00000 Frm 00112 Fmt 8010 Sfmt 8002 Y:\SGML\203158T.XXX 203158T


